Functional diversity of lysyl hydroxylase 2 in collagen synthesis of human dermal fibroblasts.
The pathogenesis of fibrosis, especially involving post-translational modifications of collagen, is poorly understood. Lysyl hydroxylase 2 (long) (LH2 (long)) is thought to play a pivotal role in fibrosis by directing the collagen cross-link pattern. Here we show that LH2 (long) exerts a bimodal function on collagen synthesis in human dermal fibroblasts. Adenoviral-mediated overexpression of LH2 (long) resulted in a mRNA increase of collagen alpha1(I) but not of fibronectin and fibrillin-1. This was accompanied by a higher mRNA level of prolyl-4-hydroxylase but not of other ER proteins (Bip, Hsp47, LH1, LH3). The collagen mRNA increase led to an elevated collagen synthesis, which was higher in the fraction of extracellularly deposited, cell-associated collagen than in the medium. The cross-link pattern of cell-associated collagen showed an increase of the hydroxylysine-aldehyde-derived cross-link dihydroxylysinonorleucine and a decrease of the lysine-aldehyde-derived component hydroxylysinonorleucine. The helical lysyl hydroxylation of the procollagen molecule was unaltered. The increase of collagen synthesis in fibroblasts overexpressing LH2 (long) was independent from cross-linking as it was also observed in the presence of beta-aminopropionitril, a cross-linking inhibitor. Together our data identify LH2 (long) as a bifunctional protein and underscores its potential role in the pathogenesis of fibrosis.